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DESCRIPTION 

PLANT-ACTIVATING AGENT 

Technical field of the invention 

The present invention relates to a plant-activating agent 
which is given and used in the state of solution, paste or solid 
to roots, stems, phylloplanes or fruits of a plant by methods 
such as spraying onto phylloplanes, spraying onto soil, 
water-introduction into soil, irrigating into soil and the like, 
or a method of adding to a culturing solution of hydroponics 
etc. Now, hereinafter, the term of "plant" means products that 
can be recognized from the term itself, vegetables, fruits, 
fruit trees, crops, seeds, bulbs, flowers, grass, herbs, plants 
defined in taxonomy, and so on. 

Prior art 

Various nutrient elements are necessary for growth of 
plants. It is known that lack of some of the elements causes 
the hindrance of the growth of the plants. For example, the 
big three fertilizer components function as follows. Nitrogen 
is a component element of proteins, and phosphorus not only is 
a formation element of nucleic acid or phospholipid but also 
plays an important part in energy metabolism and synthetic or 
decomposing reaction of a substance. Potassium has a 
physiological action of substance metabolism or substance 
migration. If these main components lack, the growth of plants 
generally becomes poor. Calcium is an important component 
constituting plants and cells, and further plays an important 
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part in maintenance of the balance of the metabolic system. The 
lacking state of calcium causes physiological troubles. 
Besides, various nutrients as follows are necessary for plants: 
Mg, Fe, S, B, Mn, Cu, Zn, Mo, CI, Si, Na and the like. 

Nutritious components such as nitrogen, phosphorus and 

potassium are applied as basal fertilizer or additional 

fertilizer. Alternatively, they are applied by diluting 

liquid fertilizer and irrigating the diluted fertilizer into 

soil or by spraying the diluted fertilizer onto phylloplanes ♦ 

These fertilizers are necessary and/or essential for the growth 

of plants. However, even if they are applied at larger 

concentrations than some values, the growth of plants and the 

yield of the plants cannot be further improved. 

However, it is an important theme in agricultural 
production to promote the growth of agricultural plants and to 
increase the yield per unit area to strive for an increase in 
income. Various plant growth regulators being necessary for 
this theme have been developed and used. The plant growth 
regulators, the typical examples of which include gibberellin, 
cytokinin, abscisic acid, brassinolide , auxin and ethylene are 
used to regulate growth reaction or form-producing reaction 
such as germination, rooting, expansion, flowering and bearing. 
The actions of these substances are many-sided and complicated. 
The uses thereof are restrictive. 

As a result of application in a large amount of fertilizer 
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into the soil for an increased yield of the products, various 
components may become excessive in the soil so that the balance 
of absorption thereof may become bad or the growth of plants 
may be delayed. Then, there arise, for example, problems that 
the increased yield as an aim cannot be attained or the quality 
such as sugar concentration (Brix. value) does not rise. 
Further, since there is a limit of nutrient absorption from 
roots, direct absorption of necessary fertilizer elements from 
phylloplanes or fruits may be attempted by spraying an aqueous 
solution or aqueous suspension of the elements. However, even 
yQ if the aqueous solution of the necessary elements is merely 

JE sprayed onto phylloplanes , a problem arises from the viewpoint 

SI of absorption efficiency. Spraying excessive amounts of 

q fertilizer elements imposes stress on plants resulting chemical 

q injury. 

Si Because of such conditions, there is desired a plant- 

~ activating agent which does not cause e.g. chemical injury on 

^ plants, of which use is not restricted, and which shows an 

excellent effect of reinforcing growth on plants. 

Disclosure of the Invention 

The present invention relates to a plant-activating agent 
comprising a substance having not less than 5 % of the improved 
degree in reproduction of green cells calculated by the 
following formula: 

Improved degree in reproduction of green cells (%) 
= [(P 1 -P 0 )/P o ] * 10P 
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P 0 : Reproduction amount of green cells when a substance 
acting as the plant-activating agent is not used, and 

P 1 : Reproduction amount of green cells when a substance 
acting as the plant-activating agent is used. 

Further, the present invention relates to a plant - 
activating agent comprising a substance having not less than 
5 % of the improved degree in reproduction of green cells 
calculated by the following formula and satisfying at least one 
of the following (a), (b) , (c), (d) and (e) : 
Improved degree in reproduction of green cells (%) 
g = [(Pi-PoJ/Pol * 100 

£ P 0 : Reproduction amount of green cells when a substance 

acting as the plant -activating agent is not used, and 
q P x : Reproduction amount of green cells when a substance 

^ acting as the plant-activating agent is used; and 

T* (a) Improved degree of the chlorophyll value (hereinafter, 

^ abbreviated as SPAD value) is not less than 2 points, 

^ (b) Increased amount in weight of a plant (fresh weight 

or dry weight) is not less than 10 %, . 

(c) Improved degree in leaf -area of a plant is not less 
than 5 % , 

(d) Increased amount in concentration of ascorbic acid 
in the blade part is not less than 5 %, and 

(e) Decrease degree in concentration of nitrate ion in 
the blade part is not less than 10 %. 

It is preferable that the above-mentioned substance has 
not less than 5 % of a standard improved degree in reproduction 
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of chlorella (whose measuring method is described in this 
description) . 

The above-mentioned substance is specifically at least 
one selected from the group consisting of (1) fatty acids or 
derivatives thereof, (2) organic acids or derivatives thereof, 
(3) lipids or derivatives thereof, (4) alcohols or derivatives 
thereof, (5) amines or derivatives thereof, (6) amino acids or 
derivatives thereof, (7) proteins or derivatives thereof, (8) 
nucleic acids or derivatives thereof, (9) terpenes or 
derivatives thereof, (A) natural extracts, (B) fermentation 
products, (C) fermentation residues and (I) vitamins. 

Further, there is provided a plant-activating 
composition comprising the above-described substance and at 
least one selected from surfactants and chelating agents. 

Also, the present invention relates to use of the 
above-described substance as a plant-activating agent and 
relates to a method of activating a plant, which comprises 
applying the above-described substance to the plant. 

Modes for carrying out the invention 

In the present invention, the improved degree in 
reproduction is measured by the reproduction amount of cells 
when green cells are cultivated under the same condition, namely, 
by the number and weight of cells. Now, "green cell" is a cell 
which has chloroplast and which can photosynthesize , and may 
be derived from any of unicellular organisms and multicellular 
organisms, however, does not include an individual itself of 
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a multicellular organism. In case of a unicellular organism, 
an individual of this organism can be used itself as a green 
cell. In the present invention, a unicellular green cell (e.g. 
algae) is preferably used and chlorellg. {Chlorella vulgaris} 
is preferably used in particular. When chlorella is used, a 
test substance acting as a plant -activating agent is added to 
an inorganic salt medium for chlorella (test area), and the 
number of cells (cells /ml) when cultivation is conducted for 
a certain period can be compared with the number of cells 
(cells/ml) in the non-added system cultivated under the same 
condition (control area), for calculation. Further, cells in 
the form of callus can also be used. As the callus, a liverwort 
{Marchantia polymojrpha L. ) callus may be exemplified. When a 
callus is used, the test substance acting as a plant -activating 
agent is added to e.g. a sterilized medium for calluses (test 
area), and the weight of callus when cultivation is conducted 
for a certain period can be compared with the weight of callus 
of the non-added system cultivated under the same condition 
(control area), for calculation. In any case, the 
concentration of the test substance in the test area is not 
limited but suitably from 0.1 to 1000 ppm in terms of effective 
components. Further, it is preferable .that the reproduction 
amounts of cells in the test area and control area are measured 
per cultivation time and, when the difference between the 
reproduction amounts of cells is largest, the reproduction 
amounts of cells are compared to calculate the improved degree 
in reproduction of green cells. 
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In the present invention, there is preferable a substance 
acting as a plant-activating agent which is given in the form 
of an aqueous solution or an aqueous dispersion in an amount 
of 0.01 to 5000 ppm, further 0 . 1 to 1000 ppm and particularly 
1 to 500 ppm in terms of an effective (or active) component per 
a culturing solution of green cells to show not less than 5 % 
of the above-mentioned improved degree in reproduction of green 
cells. In this case, there is further preferable a substance 
which shows not less than 5 % of the improved degree in 
reproduction of green cells within 15 days after starting giving 
at this concentration. When a substance which shows not less 
than 5 % of the improved degree in reproduction of green cells 
L~j is sprayed in the form of a solid agent such as a granule and 

g a dust formulation, an aqueous solution or an aqueous dispersion 

^ of the plant -activating agent, when it is given as an active 

J: component in a proportion of 0.001 to 3000 kg, further 0.01 to 

^ 1000 kg and particularly 0.05 to 100 kg per 1000 m 2 (10 a), it 

" is preferably a substance satisfying at least one of (a) , (b) , 

(c) , (d) and (e) within 50 days. 

In the present invention, there is preferable a substance 
which has not less than 5 % of the improved degree in reproduction 
of green cells and satisfies at least one, further at least two, 
more further at least three, particularly at least four, 
particularly further all five of the following (a), (b), (c), 

(d) and (e) : 

(a) Improved degree of SPAD value is not less than 2 points, 

(b) Increased amount in weight of the plant (fresh weight or 
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dry weight) is not less than 10 %, 

(c) Improved degree in leaf -area of a plant is not less than 
5 %, 

(d) Increased amount in concentration of ascorbic acid in the 
blade part is not less than 5 %, and 

(e) Decreased degree in concentration of nitrate ion in the 
blade part is not less than 10%. 

The SPAD value (a) is measured as described later, and 
the improved degree of the SPAD value is preferably not less 
than 2 points, more preferably not less than 3 points and most 
preferably not less than 4 points. 

[i] Pre- treatment of plants 

First, plural individuals of plants as an object to be 
measured have been grown under the same conditions . In that 
time, systems using the substance acting as the plant - 
activating agent (test areas) and systems using no such 
substance (control areas) were prepared respectively in plural 
numbers (preferably, the same number). Usually, this 
substance is added to a soil or a culturing solution of 
hydroponics or sprayed onto phylloplanes . Now, the 
environmental conditions such as temperature, humidity, light 
intensity and carbon dioxide concentration, conditions such as 
kind and composition of the soil, growth conditions such as an 
applied amount of fertilizers given, and growth period are made 
same in the test area and the control area. Namely, the 
individuals are grown for a certain period under the same 
conditions except for the addition of the substance acting as 
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the plant-activating agent. Specific values of the conditions 
of the pre- treatment may be appropriately determined concerning 
a kind of the plant, the growth stage and the like. Plants in 
the test area and control area on which the pre- treatments were 
thus performed are used for the following measurement of the 
SPAD value. 

[ii] Measurement of the SPAD value 

The SPAD values in the test and control areas grown under 
the same conditions are measured by Minolta Chlorophyll Meter 
SPAD 502 (supplied by Minolta Co. , Ltd. ) . This is an apparatus 
to measure the amount of chlorophyll of plants (leaves) without 
destruction. Raw leaves are inserted into this apparatus and 
irradiated with light ( stroboscopic emission by a xenon lamp) . 
The transmission light is passed through a filter having 670 
nm of the maximum wavelength to be absorbed by chlorophyll and 
another filter having 750 nm of the non-specific absorption band 
of a polymer such as protein, the difference in light absorption 
amounts at both wavelengths is measured by an integrated circuit 
and converted digitally, and then the value is expressed. The 
value is indicated in terms of numerical values between zero 
to 80 (SPAD value) . The SPAD value has a high correlation with 
the chlorophyll content per unit area of a leaf. The following 
regression formula is satisfied between the value (X) measured 
by SPAD 502 and the chlorophyll content (Y) (mg/100 
cm 2 ) ( Shokubutsu Eiyo Jikken Ho ( translated as Method for testing 
nutrition of plants), 2 nd press., pp. 366-367 issued on April 
20 th 1991 by Hakuyu Sha K.K.). 
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Y=0.0996X-0.152 

Namely, when the SPAD value is higher, the chlorophyll 
content per unit area of a leaf of a plant is more to show more 
growth of the plant . 

The improved degree of the SPAD value in the present 
invention is calculated as follows: 

Improved degree of the SPAD value 
= (SPAD value in test area) — (SPAD value in control area) . 

The measuring time of the SPAD is not limited but only 
necessitates that the area of a leaf of the plant reaches to 
an area (about 5mm * 5mm or more) measurable by a SPAD meter 
after a treatment with the substance acting as the plant - 
activating agent. The measurement of the SPAD value is carried 
out at least 20 times on the same leaf position of a plant treated 
with the substance acting as the plant-activating agent and of 
another plant not treated with the substance acting as a 
plant -activating agent, and the average value thereof is used. 

The increased amount in weight of a plant (b) is calculated 
from fresh weights or dry weights in the test area and control 
area in which plants have been grown under the same conditions, 
like in the above-mentioned [i]. The increased amount is 
preferably not less than 10 %, more preferably not less than 
15 % and most preferably not less than 20 %. The weight of a 
plant is measured as follows. Each and all plants treated with 
the substance acting as the plant-activating agent (test area) 
and not treated with the substance acting as the plant - 
activating agent (control area) are taken out of a cultivation 
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apparatus (e.g. a pot), soil and contaminations adhering to 
roots are washed away by running water sufficiently, and 
respective weights are measured (fresh weight). Each of the 
plants is dried at 70° C for 5 days and the weight thereof after 
the drying is measured (dry weight). Increased amounts in 
weight of plants are calculated respectively by the following 
manner. Herein, though any of the fresh weight and dry weight 
may be calculated, the dry weight is preferably calculated for 
directly reflecting the net weight of an anabolite 
(assimilate) . 

Increased amount (%) in weight (fresh weight) of a plant 

= [(fresh weight in test area *~ fresh weight in control 

area)/(fresh weight in control area)] * 100 

Increased amount (%) in weight (dry weight) of a plant 

= [ (dry weight in test area — dry weight in control area) /(dry 

weight in control area)] x 100 

This increased amount in weight of a plant represents 
increase in substance production and weight and is a direct 
index of growth of the plant . 

The improved degree of leaf -area of a plant (c) is 
calculated from leaf -area of whole plants in the test area and 
control area in which plants have been grown in the same 
conditions, like in the above-mentioned [i]. The improved 
degree is preferably not less than 5 %, more preferably not less 
than 7 % and most preferably not less than 9 %. In the present 
invention, the improved degree of leaf -area is measured using 
an automatic planimeter AAC-400 model (supplied by Hayashi 
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Denko K.K. ) . This automatic planimeter is ;a device to detect, 
by a photo-electric element, the extent of blockage of scanning 
beam by a sample. According to this device, the minimum unit 
is 1 mm 2 , the maximum display number can be shown up to 99999 . 99 
cm 2 . A power source switch of the device is turned on, warming 
up is carried out for at least about 15 minutes, a test plate 
(with the already-known area of 99,8 cm 2 ) is inserted, and the 
error range is controlled within 1%. Blade parts of plants in 
the test area or control area are cut and these cut pieces are 
used as samples which are inserted at the center position of 
a film inlet and transported to an outlet, and then the leaf -area 
is indicated in mm 2 unit. It is good to use, as the plant used 
for measurement, one having little round form or strain in the 
blade part (for example, tomato, cucumber and spinach). The 
improved degree of leaf -area is calculated by the following 
formula from respective leaf -areas in the test area and the 
control area. 

The improved degree of leaf -area (%) = [ (leaf -area in test area 
— leaf-area in control area) /( leaf -area in control area)] x 
100 

It is considerable that a large leaf -area enables a plant 
to receive an optical energy, to photosynthesize and to produce 
more substances. The larger improved degree of leaf -area is 
an index showing more progress of growth of the plant. 

The increased amount in concentration of ascorbic acid 
in the blade part (d) is calculated from concentrations of 
ascorbic acid in the blade parts of plants in the test area and 
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control area in which plants have been grown under the same 
conditions, like in the above-mentioned [i]. For measurement 
of concentration of ascorbic acid in the blade part, RQ flex 
(supplied by Merk) is used. Ascorbic acid reduces yellow 
molybdophosphoric acid to produce phosphorus molybdenum blue. 
In the above-mentioned device, coloring part of this test paper 
is irradiated with light, and concentration of ascorbic acid 
in the sample is measured by intensity of the reflected light. 
A specific measuring method is as follows. The blade parts are 
cut off from a plant treated with the substance acting as the 
plant-activating agent (test area) and another plant not 
treated with the substance acting as the plant -activating agent 
(control area) . In the case of fruit vegetables, the same leaf 
portion is cut, and in the case of leaf vegetables, the whole 
plant is cut as the blade part of an object to be measured. 
Distilled water in 20-fold weight based on weight of the sampled 
blade part is added, ground in a mortar while cooling with ice, 
filtrated through double gauzes, and the filtrate is subjected 
to RQ Flex (supplied by Merk) to measure the concentration of 
ascorbic acid in the blade part . For suppressing decomposition 
of ascorbic acid, the obtained filtrate is stored with ice water 
until the time for measurement. The filtration temperature in 
measurement is returned to room temperature (15 to 20° C), and 
measurement is conducted within 1 hour from generation of the 
filtrate. Increased amount (%) is calculated by the following 
formula from concentrations of ascorbic acid in respective 
blade parts in the test area and the control area. 
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Increased amount (%) in concentration of ascorbic acid in the 
blade part = [(concentration of ascorbic acid in blade part in 
test area — concentration of ascorbic acid in blade part in 
control area) /( concentration of ascorbic acid in blade part in 
control area)] * 100 

High concentration of ascorbic acid in the blade part 
means that vitamin C content in edible part is large in the case 
of leaf vegetables and has signification in view of improving 
the quality. Ascorbic acid is also supposed to perform a role 
of a scavenger for harmful oxygen radicals generated in plants 
due to increase in photosynthesis in fruit vegetables and leaf 
vegetables and is believed to be useful. 

The decreased degree in concentration of nitrate ion in 
the blade part (e) is calculated from concentrations of nitrate 
ion in the blade parts in the test area and control area in which 
plants have been grown under the same conditions, like in the 
above-mentioned [i] . For measurement of concentration of 
nitrate ion in the blade part, RQ flex (supplied by Merk) is 
used. Nitric acid in a sample is converted into nitrous acid 
by a reducing agent, and nitrous acid generated and an aromatic 
amine react in an acidic buffer, to form a diazonium salt. The 
diazonium salt azo-couples with N- ( 1 -naphthyl ) - 
ethylenediamine to produce a purple azo compound. In the 
above-mentioned device, the coloring part of this test paper 
is irradiated with light, and concentration of nitrate ion in 
the sample is measured by intensity of the reflected light. A 
specific measuring method is as follows. The blade parts are 
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cut off from a plant treated with the substance acting as the 
plant-activating agent (test area) and another plant not 
treated with the substance acting as the plant -activating agent 
(control area) . In the case of fruit vegetables, the same leaf 
portion is cut, and in the case of leaf vegetables, the whole 
plant is cut as the blade part of an object to be measured. 
Distilled water in 20-fold weight based on weight of the sampled 
blade part is added, ground in a mortar while cooling with ice, 
filtrated through double gauzes, and the filtrate is subjected 
to RQ Flex (supplied by Merk) to measure concentration of 
ascorbic acid in the blade part. The filtration temperature 
in measurement is room temperature ( 15 to 20° C) , and measurement 
is conducted, within 1 hour from generation of the filtrate. 
Decreased degree ( % ) is calculated by the following formula from 
concentrations of nitrate ion in respective blade parts in the 
test area and the control area. 

Decreased degree in concentration of nitrate ion in the blade 
part (%) = [(concentration of nitrate ion in the blade part in 
control area — concentration of nitrate ion in the blade part 
in test area) /( concentration of nitrate ion in the blade part 
in control area)] x 100 

Nitric acid intaken into human is absorbed in digestive 
tracts, and then about 25 % thereof are re-secreted in saliva 
and converted into nitrous acid by microorganisms in saliva. 
When nitrous acid generated in oral cavity is transferred into 
stomach, a nitroso compound is produced under acidic condition. 
Reduction in intake of nitric acid which is converted into 
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highly toxic substances such as nitrous acid and nitroso 
compound is important for safety of food, and a low 
concentration thereof is significant particularly in the case 
of agricultural crops . 

The plant -activating agent of the present invention 
preferably comprises the substance having not less than 5 % of 
the standard improved degree in reproduction of chlorella 
described below. 

< Standard improved degree in reproduction of chlorella> 
[i] Cultivation of chlorella 

Into a 500 -ml Erlenmeyer flask was charged 100 ml of an 
inorganic salt medium for chlorella (Myers-4NA 5 ; Sorui Jikken 
Ho (Method for testing algae), 1 st edition, 1 st press., P63 to 
66 issued on October 23 rd 1965 by Nankodo K.K.), and the flask 
was capped with a silicone cap having its ventilative property 
and placed into an autoclave (at a high temperature, under a 
high pressure, and a sterilized oven) to sterilize the medium 
(for 20 minutes). Herein, the substance acting as the 
plant-activating agent has been added in a concentration of 10 
ppm in terms of effective components into a culturing solution 
in the test area. This substance is not added into the control 
area. After sterilization, the temperature of the medium is 
returned to a normal temperature. The number of Chlorella 
vulgaris which has been sub-cultivated previously is counted 
under a microscope using a blood cell counting chamber of Thoma, 
and chlorella is added to the sterilized medium so as to have 
a concentration of 1.0 * 10 5 (cells/ml). These operations are 



16 



P00-41 0/00089 



conducted in a clean bench when the sterilized condition is 
necessary. Cultivation is carried out in a shaking incubator 
rotating at 110 rpm at 23 ° C under continuous illumination (with 
illuminance of 10 klx. ) with carbon dioxide and humidity under 
natural conditions. 

[ii] Measurement for the number of chlorella after 
cultivation 

At 8 th day (i.e. after 192 hours ) from starting cultivation 
under the above-mentioned conditions, culturing solutions are 
respectively collected in an amount of 100 pi from the control 
area and the test area and the number of chlorella is counted 
by using a blood cell counting chamber of Thoma. This 
measurement is repeated five times in each area, and the average 
values (P 0/ P x ) are made as the number of chlorella after 
cultivation. Thus, an improved degree in reproduction 
calculated by the formula: [(P^ P 0 )/P 0 ] x 100 is made as the 
standard improved degree in reproduction of chlorella of this 
substance. 

A substance having not less than 5 % of this standard 
improved degree in reproduction of chlorella can improve more 
efficiently activity (or vitality) of many plants , particularly 
plants used as agricultural crops. 

The substance acting as the plant-activating agent of the 
present invention is more preferably one in which a cultivation 
time is shorter by 10 to 40 % as compared with in the control 
area until the number of chlorella cultivated according to the 
conditions and method of [i] in the above-mentioned standard 
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improved degree in reproduction of chlorella reaches 5.0 x 10 6 
(cells/ml). That is, if cultivation time until the number of 
chlorella reaches 5.0 x io 6 (cells/ml) by the above-mentioned 
conditions and method is represented by X in the case of the 
control area and by Y in the case of the test area, satisfying 
that [(X-Y)/X] x 100 = 10 to 40 (%). - 

Further, in the substance acting as the plant -activating 
agent of the present invention, it is more preferable that at 
least one of the above-mentioned (a), (b), (c), (d) and (e) 
satisfies the above-mentioned range provided that a measurement 
is conducted under a standard condition shown below. 

<Standard condition> 

A test is carried out in a glass green-house at the 
temperature of 25 ° C under natural light with carbon dioxide 
and humidity under natural conditions.* Kureha Engei Baido 
(horticultural soil) ( fertilizer components : 

N:P:K=0. 4 : 1 . 9 : 0. 6 (g)/soil 1 kg) supplied by Kureha Chemical 
Industry Co. , Ltd. is charged into a cell tray having 50 holes, 
seeds of tomato "Zuiken" are sown thereon, Kureha Engei Baido 
is covered thereon to form a thin layer, and the soil is irrigated 
sufficiently with water to cause germination. Two weeks after 
germination, seedlings of the tomato are transplanted to a 15-cm 
(diameter) pot charged with Kureha Engei Baido. The substance 
acting as the plant-activating agent diluted with a 3000-fold 
solution of n Otsuka OKF2" supplied by Otsuka Chemical K.K. 
(fertilizer components: N : P : K : Ca :Mg=14 : 8 : 16 : 6 : 2 ) , so that a 
concentration thereof may be 50 ppm in terms of effective 
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components, is allowed to permeate ( or penetrate) into the soil 
seven times every week from 7 th day after transplantation (at 
the period for expansion of true leaves) in an amount of about 
50 ml per one pot (test area) . Further, there is prepared, as 
the control area, one treated in the same manner only by a 
3000-fold solution of "Otsuka OKF2" supplied by Otsuka Chemical 
K.K. (control area). Third day after completion of the 7 th 
treatment, the above-mentioned (a), (b), (c), (d) and (e) are 
measured. For both of the test area and control area, plural 
individuals are prepared and three individuals selected 
arbitrarily are respectively used, and the values of (a) , (c) , 
(.d) and (e) are calculated using average values thereof. 
Further, for calculation of (b) , other three individuals are 
used. Herein, the SPAD value is made as an average value 
obtained respectively by 20 -times measurements (data number: 
20) for each individual and other values are made respectively 
as an average value of three individuals (data number: 3). 

The substance activating as the plant -activating agent 
of the present invention includes the following compounds for 
example . 

(1) Fatty acids or derivatives thereof 

There may be a monohydric fatty acid represented by the 
following formula, salts thereof and monohydric fatty acid 
esters thereof . 

RCOO(AO) n X 

In the formula, R represents a hydrogen atom or an alkyl 
or alkenyl group having 1 to 29 carbon atoms, preferably 5 to 
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25 carbon atoms and more preferably 13 to 21 carbon atoms, and 
X represents a hydrogen atom, an alkyl, alkenyl or acyl group 
having 1 to 30 carbon atoms, or a counter ion. It is preferably 
a hydrogen atom or an alkyl, alkenyl or acryl group having 14 
to 22 carbon atoms. The counter ion may be any of an alkali 
metal such as sodium and potassium, an alkaline earth metal such 
as calcium and magnesium, an alkylamine salt such as 
trimethylamine , triethylamine and a long chain alkylamine salt , 
an alkanolamine salt such as ethanolamine , and an ammonium salt . 
It is preferably an alkali metal or an alkaline earth metal. 
The hydrocarbon group of the monohydric fatty acid and esters 
thereof may be saturated or unsaturated and is preferably 
saturated, and may be any of linear, branched and cyclic, is 
preferably linear or branched, and is more preferably linear. 
AO represents an oxyalkylene group, is preferably at least one 
group selected from oxyethylene group, oxypropylene group and 
oxybutylene group and may be random or block, n represents an 
average number of moles added and is from. zero to 30, preferably 
from zero to 10, and particularly preferably from zero to 5. 

The fatty acid derivatives include sugar ester 
derivatives such as pentaerythritol fatty acid ester, 
polyglycerol fatty acid ester, sorbitan fatty acid ester and 
sucrose fatty acid ester. 

In the case of substances having a hydrophilic group and 
a hydrophobic group among the. above-mentioned fatty acid 
derivatives, its HLB (Hydrophile-Lipophile-Balance) measured 
by Griffin's method is preferably 10 or. less, more preferably 
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8 or less, and most preferably 5 or less-- 

( 2 ) Organic acids or derivatives thereof 

There may be exemplified hydroxy carboxylic acids and 
polycarboxylic acids such as citric acid, gluconic acid, malic 
acid, heptonic acid, oxalic acid, malonic acid, lactic acid, 
tartaric acid, succinic acid, fumaric acid, maleic acid, adipic 
acid, glutaric acid and glyceric acid, and salts thereof, for 
example, potassium salts, sodium salts, ammonium salts, 
alkanolamine salts and fatty amine salts. Further, there may 
be exemplified hydroxycarboxylic acid esters or amides such as 
alkyl citrates and alkyl citric acid amides , polyvalent 
carboxylates or carboxamides , glyceric acid alkyl esters, 
glyceric acid alkyl amides . 

(3) Lipids and derivatives thereof 

There may be exemplified animal fats and oils such as 
tallow, lard, fish oil and whale oil; vegetable fats and oils 
such as coconut oil, palm oil, palm- stearin oil, castor oil, 
soybean oil and olive oil; fat and/or oil derivatives such as 
monoacyl glycerol and diacyl glycerol; phospholipid such as 
phosphatidylcholines , pohsphatidylserines , 

phosphatidylethanolamines , sphingomyelin and phosphatidic 
acid; sphingolipid; glycolipid; terpenoid; and sterols. The 
derivatives of fat and/or oil includes alkylene oxide adducts 
to a mixture of fat and/or oil and glycerol, and the average 
number of moles added of alkylene oxide is from 1 to 30, 
preferably from 1 to 10, and particularly preferably from 1 to 
5 . 
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In the case of substances having a hydrophilic group and 
a hydrophobic group among the above-mentioned lipid derivatives , 
its HLB measured by Griffin's method is preferably 10 or less, 
more preferably 8 or less, and most preferably 5 or less, 
(4) Alcohols or derivatives thereof 
There may be exemplified monohydric alcohol and 
derivatives thereof or polyhydric alcohols and derivatives 
thereof . 

(4-1) Monohydric alcohols and derivatives thereof 
There may be exemplified a compound represented by the 
following formula. 

RO(AO) n X 

In the formula, R represents an alkyl or alkenyl group 
having 1 to 30 carbon atoms, preferably 12 to 26 carbon atoms 
and particularly preferably 14 to 22 carbon atoms, may be 
saturated or unsaturated, and may be any of linear, branched 
or cyclic. There is preferably a linear or branched one, and 
particularly preferably a linear alkyl group. X represents a 
hydrogen atom or an alkyl or alkenyl group having 1 to 30 carbon 
atoms, preferably 12 to 26 carbon atoms and particularly 
preferably 14 to 22 carbon atom, may be saturated or unsaturated, 
and may be any of linear, branched or cyclic. It is preferably 
a linear or branched one, and particularly preferably a linear 
alkyl group. AO represents an oxyalkylene group, is preferably 
at least one group selected from oxyethylene group, 
oxypropylene group and oxybutylene group, and may be random or 
block, n represents an average number of moles added and is 
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from zero to 30, preferably from zero to 10, and particularly 
preferably from zero to 5. 

Specific examples of the monohydric alcohol and 
derivatives thereof include monohydric alcohols such as 
methanol, ethanol, propanol, butanol, lauryl alcohol, myristyl 
alcohol, cetyl alcohol, stearyl alcohol, eicosanol, behenyl 
alcohol, phytol and oleyl alcohol; polyoxyalkylene monoalkyl 
ethers such as POE (abbreviated for polyoxyethylene ) (n=l) 
stearyl ether and POE (n=3) cetyl ether; dialkyl ethers such 
as distearyl ether and stearyl cetyl ether; polyoxyalkylene 
dialkyl ethers . 

(4-2) Polyhydric alcohols and derivatives thereof 

The examples of the polyhydric alcohol include glycols 
such as ethylene glycol , diethylene glycol and polyethylene 
glycol; sugar alcohols such as sorbitol, mannitol and glucose; 
erythritol, pentaerythritol , pentitol and glycerol or 
derivatives thereof . 

Further, there may be exemplified a condensed product of 
the polyhydric alcohol and a condensed product of the monohydric 
alcohol and the polyhydric alcohol. The condensed product of 
the polyhydric alcohol includes polyglycerol of the following 
formula and derivatives thereof. 

RO - (XO) m — (CH 2 CHCH 2 0) n - (KO) mf - R 

(OX) Ill2 -OR 

In the formula, n represents a number selected from 2 to 
50, R is a hydrogen, atom or an acyl group having 2 to 31 carbon 
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atoms , X represents an alkylene group having 2 to 4 carbon atoms , 
and each of m 1# m 2 and m 3 represents a number selected from zero 
to 30. 

The condensed product of the monohydric alcohol and the 
polyhydric alcohol includes alkyl glyceryl ethers such as batyl 
alcohol, isostearyl glyceryl ether and behenyl glyceryl ether. 
The condensed product of the monohydric alcohol and the sugar 
or sugar alcohol includes alkyl polyglycosides such as decyl 
polyglucoside and stearyl polyglucoside. 

Further, there may be exemplified polyhydric alcohol 
fatty acid amides such as N-lauroyl N-methylglucamide and 
N-stearoyl N-methylglucamide . 

Furthermore, alkylene oxide adducts of these polyhydric 
alcohols and derivatives thereof may be exemplified. The 
alkylene oxide is preferably at least one selected from ethylene 
oxide, propylene oxide and butylene oxide, and may be added at 
random or in block. The average number of moles added is from 
zero to 30, preferably from zero to 10, and particularly 
preferably from zero to 5 moles. 

In the case of substances having a hydrophilic group and 
a hydrophobic group among the above-mentioned alcohol 
derivatives , its HLB measured by Griffin ' s method is preferably 
10 or less, more preferably 8 or less, and most particularly 
preferably 5 or less. 

(5) Amines or derivatives thereof 

There may be exemplified amines including a primary, 
secondary or tertiary lower amine having a C^, hydrocarbon group , 
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preferably an alkyl group, such as monomethylamine , 
dimethylamine and trimethylamine and including a polyamine such 
as a primary, secondary or tertiary long chain amine, diamine 
or triamine having a C 8 . 30 hydrocarbon group, preferably an alkyl 
group, or a salt thereof. The derivative includes a quaternary 
ammonium salt, choline or a salt thereof, and a fatty acid salt 
of choline. 

(6) Amino acids or derivatives thereof 

There may be exemplified D,L-amino acids such as aspartic 
acid, threonine, serine, glutamic acid, glut amine, proline, 
glycine, alanine, cysteine, valine, methionine, isoleucine, 
leucine, tyrosine, phenylalanine, lysine, histidine, 
tryptophane and arginine. Further, there may be exemplified 
derivatives of ornithine, creatine, hydroxyproline and 
acylated glutamine . 

( 7 ) Proteins or derivatives thereof 

There may be exemplified peptides* or polypeptides which 
are composed of connected amino acids and which include 
glutathione and oxytocin, proteins and glycoproteins such as 
casein, keratin, hemoglobin, albumin and collagen, enzymes 
which catalyze a vital reaction. 

( 8 ) Nucleic acids or derivatives thereof 
There may be exemplified ribonucleic acids , 

deoxyribonucleic acids, decomposed products thereof, 
nucleoside phosphates such as adenosine triphosphate, and 
nucleotides which are constituent units thereof. 

(9) Terpenes or derivatives thereof 
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There may be exemplified terpenes such as orange oil, 
turpentine oil, peppermint oil, eucalyptus oil, d- camphor, 
dl-camphor, 1 -menthol, dl-menthol and thymol or derivatives 
thereof . 

(A) Natural extracts 

There may be exemplified natural extracts such as 
hinokitiol, chitin, chitosan, chlorella- decomposed products 
and wood vinegar . 

(B) Fermentation products 

There may be exemplified fermentation products obtained 
by amino acid fermentation, mixed organic acid fermentation, 
glycerol fermentation and penicillin fermentation. 

(C) Fermentation residues 

There may be exemplified residues in the above-mentioned 
fermentation (B) and microorganism cultivation. 
(I) Vitamins 

There may be exemplified water-soluble vitamins such as 
thiamine, riboflavin, nicotinic acid, pantothenic acid, 
pyridoxine, biotin, folic acid, vitamin B 12 and ascorbic acid, 
or coenzymes thereof, and oil-soluble vitamins such as vitamins 
A , D, E and K. 

Among them, substances selected from the above-mentioned 
(1), (2), (3) and (4) are preferable , substances selected from 
the above-mentioned (1), (3) and (4) are more preferable, and 
substances selected from the above-mentioned (4) are most 
preferable . 

The plant -activating agent of the present invention may 
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comprise the above-mentioned, substance of the present invention 
alone or may comprise other components . .The components include 
surfactants and chelating agents. The surfactants and 
chelating agents may also satisfy the above-mentioned improved 
degree in reproduction of green cells, the conditions (a) , (b) , 
(c), (d) and (e), and the standard improved degree in 
reproduction of chlorella. 

The surfactant is preferably at lest one selected from 
nonionic surfactants, cationic surfactants, amphoteric 
surfactants and anionic surfactants . 

Examples of the nonionic surfactant include sorbitan 
fatty acid esters, polyoxyalkylene sorbitan fatty acid esters, 
polyoxyalkylene fatty acid esters, glycerol fatty acid esters, 
polyoxyalkylene glycerol fatty acid esters, polyglycerol fatty 
acid esters, polyoxyalkylene polyglycerol fatty acid esters, 
sucrose fatty acid esters, resin acid esters, polyoxyalkylene 
resin acid esters, polyoxyalkylene alkyl ethers, 
polyoxyalkylene alkylphenyl ethers, alkyl (poly) glycosides and 
polyoxyalkylene alkyl (poly) glycosides . They preferably 
include an ether group-containing nonionic surfactants having 
no nitrogen atom and an ester group-containing nonionic 
surfactant . 

Examples of the anionic surfactants include carboxylic, 
sulfonic, sulfuric ester group-containing and phosphoric ester 
group-containing surfactants. The carboxylic and phosphate 
group-containing surfactants are preferable. Examples of the 
carboxylic surfactants include fatty acids having 6 to 30 carbon 
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atoms or salts thereof, polyhydric carboxylic acid salts, 
polyoxyalkylene alkyl ether carboxylic acid salts, 
polyoxyalkylene alkylamide ether carboxylic acid salts , 
rhodinic acid salts, dimer acid salts, polymer acid salts and 
tall oil fatty acid salts . Examples of the sulfonic surfactants 
include alkylbenzensulf onates , alkylsulf onates , 
alkylnaphthalenesulf onates , naphthalenesulf onates , diphenyl 
ether sulfonic acid salts, condensates of 
alkylnaphthalenesulf onates and condensates of 
naphthalenesulf onates . Examples of the sulfuric ester 
group-containing surfactant include alkylsulf ates , 
polyoxyalkylene alkylsulf ates , polyoxyalkylene alkyl phenyl 
ether surf uric acid salts, tristyrenized phenol sulfuric acid 
salts, polyoxyalkylene distyrenized phenol sulfuric acid ester 
salts and alkylpolyglycoside sulfuric acid salts. Examples of 
the phosphoric acid group -containing surfactant include 
alkylphosphoric acid ester salts, alkylphenylphosphoric acid 
ester salts, polyoxyalkylene alkylphosphoric acid ester salts 
and polyoxyalkylene alkylphenylphosphoric acid ester salts. 
Examples of the salts include salts of metals (such as Na, K, 
Ca, Mg and Zn) , ammonium salts, alkanolamine salts and aliphatic 
amine salts. 

Examples of the amphoteric surfactant include amino acid 
group-containing, betaine-containing , imidazoline-containing , 
amine oxide-containing surfactants. Examples of the amino 
acid group-containing surfactants include acylamino acid salts , 
acylsarcosinic acid salts, acyloylmethylaminopropionic acid 
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salts, alkylaminopropionic acid salts and* acylamide 
ethylhydroxyethylmethylcarboxylic acid salts. Examples of 
the betaine group-surfactants include alkyldimethylbetaine , 
alky lhydroxye thy lbetaine , acylamide 

propylhydroxypropylammonia sulf obetain.e , acylamide 
propylhydroxypropylammonia sulfobetaine and ricinoleic acid 
amide propyl dimethylcarboxy methylammonia betaine. Examples 
the imidazoline group- containing surfactants include 
alkylcarboxy methylhydroxy ethylimidazolinium betaine and 
alkylethoxy carboxy methylimdazolinium betaine. Examples of 
% the amine oxide group -containing surfactants include 

alkyldimethylamine oxide, alkyldiethanolamine oxide and 
alkylamidepropylamine oxide . 
2f One kind of the above-mentioned surfactants may be used, 

and a mixture of two or more kinds thereof may be used. In order 
jp to solubilize and disperse uniformly effective components of 

SI the plant-activating agent, the above-mentioned surfactant is 

y- desirably a highly hydrophilic surfactant . In this surfactant , 

its HLB measured by Griffin ' s method is preferably not less than 
10 and more preferably not less than 12 . When these surfactants 
contain a polyoxyalkylene group, it is preferably 
polyoxyethylene group and the average number of moles added may 
be mentioned as from 1 to 50. The average number of moles added 
is more preferably from 5 to 30 and most preferably from 10 to 
30. 

The surfactant is preferably at least one selected from 
ester group-containing nonionic surfactants, ether group- 
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containing nonionic surfactants having na nitrogen atom, 
amphoteric surfactants, carboxylic anionic surfactants and 
phosphoric acid group-containing anionic surfactants. There 
is particularly preferable at least one selected from ester 
group -containing nonionic surfactants and ether group- 
containing nonionic surfactants having no nitrogen atom. In 
the plant-activating agent of the present invention, it is 
preferable that the ratio by weight of the surfactants to the 
active components (substances having 5% or more of the improved 
degree in reproduction of green cells in the present invention) , 
namely the surfactants/the effective components, is preferably 
from 0.01 to 100, more preferably from 0.05 to 50 and most 
preferably from 0.1 to 30 in view of efficiently permeating the 
active components into plants. 

The chelating agents may be aminopolycarboxylic acid 
group-containing chelating agents, aromatic or aliphatic 
carboxylic acid group-containing chelating agents, amino acid 
group- containing chelating agents, ether polycarboxylic acid 
group-containing chelating agent, phosphonic acid group- 
containing chelating agent (such as iminodimethylphosphonic 
acid (IDP) and alkyldiphosphonic acid (ADPA) ) or 
dimethylglyoxime (DG) . These may be in the form of an acid 
itself or a salt with sodium, potassium or ammonium. 

As the aminopolycarboxylic acid group- containing 
chelating agent, there can be used all of 
a.) compounds represented by RNX 2 , 
b) compounds represented by NX 3 , 
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c) compounds represented by R-NX-CH 2 CH 2 -NX-R , 

d) compounds represented by R-NX-CH 2 CH 2 -NX 2 and 

e) compounds represented by X 2 N-R'-NX 2 and compounds 
represented thereby in which X is 4 or more. In the above- 
described formulae, X represents -CH 2 COOH or -CH 2 CH 2 COOH, R 
represents a hydrogen atom, an alkyl group, a hydroxy group, 
a hydroxyalkyl group or a substituent realizing this kind of 
publicly known chelating compounds , and R ' represents an 
alkylene group, a cycloalkylene group or a group realizing this 
kind of publicly known chelating compounds . Typical examples 
thereof include ethylenediaminetetraacetic acid (EDTA), 
cyclohexanediaminetetraacetic acid (CDTA), nitrilotriacetic 

Li acid (NTA), iminodiacetic acid (IDA), N-(2- 

2f hydroxyethyl)imiodiacetic acid (HIMDA) , 

!1 diethylenetriaminepentaacetic acid (DTPA), N-(2- 

J; hydroxyethyl)ethylenediaminetriacetic acid (EDTA- OH) and 

N glycol ether diaminetetraacetic acid (GEDTA) and salts thereof. 

^ The aromatic or aliphatic carboxylic acid group - 

containing chelating agents include citric acid, oxalic acid, 
glycolic acid, pyruvic acid or anthranilic acid and salts 
thereof . 

The amino acid group- containing chelating agents may be 
glycine, serine, alanine, lysine, cystine, cysteine, ethionine, 
tyrosine or methionine and salts and derivatives thereof. 
Further, the ether polycarboxylic acid group-containing 
chelating agent which can be used in the present invention may 
be compounds represented by the following formula and analogous 
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compounds and salts (particularly, Na salt/ etc. ) thereof, for 
instance . 

Y l — CH-O CH CH O-Z 1 

I II 

c=o c=o c=o 

ill 

OH OH OH 

In the formula, there means that 

Y 1 = -H, -CH 2 COOH or -COOH and 
Z 1 = -H, -CH 2 COOH or 

— CHCOOH 
I 

CH 2 COOH 

The form of the plant-activating agent in the present 
invention may be any one of liquid, flowable, paste, wet table 
powder, granule, dust formulation and tablet. When the agent 
is diluted with water to be used, the diluted one as an aqueous 
solution, aqueous dispersion or emulsion is generally sprayed 
onto phylloplanes or roots of plants in a concentration of the 
effective components of the plant-activating agent of 0.01 to 
5000 ppm. 

The present invention provides a. method of improving 
activity of a plant, comprising supplying the above-mentioned 
plant-activating agent of the present invention to the plant. 
The method of supplying the plant -activating agent in the 
present invention to a plant, various techniques may be used. 
For example, it includes a method of giving directly a dust 
formulation or a granule as a solid fertilizer such as a chemical 
fertilizer, a method of spraying a diluted aqueous solution 
directly on phylloplanes, stems or fruits of a plant, a method 
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of injecting a diluted aqueous solution into soil, and a method 
of supplying to dilute and to mix into a liquid for hydroponics 
and a supplying water which are contacted with roots , such as 
hydroponics and a rock wool . 

Plants, which can be treated with the plant-activating 

agent of the present invention, may be fruit vegetables such 
as a cucumber, a pumpkin, a watermelon-plant , a melon, a tomato, 
an eggplant, a green pepper, a strawberry, an okra, kidney beans 
in a pod, a broad bean, a pea, green soybeans in a pod and a 
corn; leaf vegetables such as a Chinese cabbage, greens for 
pickling, a Brassica campestris (a Chinese spinach-like green 
vegetable), a cabbage, a cauliflower, a broccoli, a Brussels 
sprout, an onion, a Welsh onion, a garlic, a scallion, a leek, 
an asparagus, a lettuce, a green for salad (which is called 
Saladana in Japan), a celery, a spinach, a crown daisy, a parsley, 
a trefoil (which is called Mitsuba in Japan and is useful as 
herb), a dropwort , an udo (which is an Aralia cordata) , a 
Japanese ginger, a Japanese butterbur and a labiate; and root 
vegetables such as a radish, a turnip, a burdock, a carrot, a 
potato, a taro, a sweet potato, a yam, a ginger-plant (which 
is called Shoga in Japan) and a lotus root. Besides, the 
plant-activating agent may be used for a rice-plant, a barley, 
a wheat or a group thereof, and petalous -plants . 

Advantageous effect of the invention 
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Treated by the plant-activating agent of the present 
invention in an appropriate concentration, the activity of a 
plant can be efficiently improved without a chemical injury to 
the plant. Thus, the plant -activating agent can be used for 
various farm products. Furthermore, the present invention 
causes improvement seen in plant -growth, such as promotion of 
taking root of a plant, increase in weight, increase of SPAD 
value, increase of leaf -area, increase in concentration of 
ascorbic acid in the blade part and decrease in concentration 
of nitrate ion in the blade. 

Examples 

Example 1 

In the above-mentioned cultivation conditions and method 
for the standard improved degree in reproduction of chlorella, 
there was measured the improved degree in reproduction of green 
cells at 8 th day ( after 192 hours ) after starting the cultivation. 
However, concentrations of substances added to the culturing 
solution in the test area are shown in Table 1. The results 
are shown in Table 1 . The results in Table 1 are relative values 
when the value in the control area is made as 100. The standard 
improved degree in reproduction of chlorella is shown except 
the inventive products 1-6, 1-12 and 1-15. 
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Table 1 



Test No. 


Plant -activating agent 


Test 
result 


Blended comDonent 

- 


Concentration 
(ppm) 


Improved 
degree in 
reproduction 
of green cells 


Inventive 
product 


1-1 


Stearic acid 


10 


160 


1-2 


Palmitic acid 


10 


130 


1-3 


Sodium isethionate 


10 


120 


1-4 


Sodium glutamate 


10 


110 


1-5 


Stearyl alcohol 


10 


170 


1-6 


Behenyl alcohol 
POE(20) sorbitan oleate 


10 

5 


136 


1-7 


Citric acid monostearyl ester 


10 


135 


1-8 


Citric acid monooleyl amide 


10 


148 


1-9 


Distearyl ether 


10 


160 


1-10 


Stearyl stearate 


10 


152 


1-11 


POE(l) stearyl ether 


10 


160 


1-12 


Tallow 

Sodium succinate 


10 
20 


120 


1-13 


Stearic acid diglyceride 


10 


140 


1-14 


Pentaerythritol monostearate 


10 


110 


1-15 


Batyl alcohol 
EDTA-4Na 


10 
4 


160 


1-16 


Palm oil 


10 


115 


1-17 


Glyceric acid stearyl ester 


10 


132 


1-18 


Vitamin B 6 


10 


118 


1-19 


Vitamin B 12 


10 


110 


1-20 


L- leucine 


10 


144 


1-21 


Tartaric acid 


10 


110 


1-22 


Tallow fatty acid choline 


10 


126 


1-23 


Stearic acid monoglyceride 


10 


140 


1-24 


Biotin 


10 


112 


Comparative 
product 


1-1 


POE(20) sorbitan oleate 


10 


85 


1-2 


Sodium succinate 


10 


90 


1-3 


EDTA- 4Na 


10 


92 


Control area 


Only the culturing solution 




100 
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Example 2 

In the above-mentioned cultivation conditions and method 
for the standard improved degree in reproduction of chlorella, 
there was measured the improved degree in reproduction of green 
cells at 8 th day ( after 192 hours ) after starting the cultivation . 
However, concentrations of substances added to the culturing 
solution in the test area are shown in- Table 2. The results 
are shown in Table 2 . The results in Table 2 are relative values 
when the value in the control area is made as 100. 
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Table 2 



Test No. 


Plant -activating agent 


Test 
result 


Blended component 


Concentration 
(ppm) 


Improved 
degree in 
reproduction 
of green 
cells 


Inventive 
product 


2-1 


Stearyl acid 


50 


156 


2-2 


Palmitic acid 


30 


140 


2-3 


Sodium isethionate 


100 


126 


2-4 


Sodium glutamate 


50 


115 


2 - D 


Behenyl alcohol 
POE(20) sorbitan oleate 


50 
5 


ion 
X o V 


2-6 


Citric acid monooleyl amide 


20 


140 


2-7 


Distearyl ether 


50 


165 


2-8 


Stearyl stearate 


50 


142 


2-9 


POE(l) stearyl ether 


50 


153 


2-10 


Tallow 

Sodium succinate 


50 
20 


124 


2-11 


Stearic acid diglyceride 


50 


136 


2-12 


Pentaerythritol monostearate 


50 


108 


2-13 


Batyl alcohol 
EDTA-4Na 


20 
4 


150 


2-14 


Palm oil 


50 


125 


2-15 


Glyceric acid stearyl ester 


20 


140 


2-16 


Vitamin B 6 


50 


122 


2-17 


Vitamin B 12 


50 


118 


2-18 


L-leucine 


50 


156 


2-19 


Tallow fatty acid choline 


30 


132 


2-20 


Biotin 


5 


115 


Comparative 
product 


2-1 


POE(20) sorbitan oleate 


50 


80 


2-2 


Sodium succinate 


20 


92 


2-3 


EDTA- 4Na 


5 


90 


Control area 


Only the culturing solution 




100 



Example 3 <Measurement of SPAD value etc.) 

(3-1 Test Plant) 

Species : tomato "Momotato" 

Vessel for cultivation : 
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a cell tray having 50 holes for germination 
a 15-cm (diameter) pot for cultivation 
Used soil: Kureha Engei Baido (supplied by Kureha 
Chemical Industry Co., Ltd.). [the fertilizer components: 
N:P:K=0.4:1.9:0.6 (g/soil 1 kg)] 

(3-2 Cultivation condition and Measurement) 
In the above-mentioned conditions, in a glass green-house 
at the temperature of 25° C under natural light with carbon 
dioxide and humidity under natural conditions, seeds were sown 
into a cell tray having 50 holes. Two weeks after germination, 
seedlings thereof were transplanted to the pot . With the 
plant-activating agent-mixed solution comprising the plant- 
activating agent as shown in Tables 3 and 4 and a 3000-fold 
diluted solution of "Otsuka OKF2" (supplied by Otsuka Chemical 
K.K.) as a fertilizer component, the soil was treated seven 
times in total every week from seven days after the 
transplantation. Concentrations of the plant-activating 
agent in the mixed solutions are shown in Tables 3 and 4. The 
balance therein is water. The soil was permeated with the 
treated amount of about 50 ml per one pot. Third day after 
completion of the 7 th treatment, the SPAD value, the improved 
degree of leaf -area, the increased amount in concentration of 
ascorbic acid in the blade part and the decreased degree in 
concentration of nitrate ion in the blade part were measured 
by the above-mentioned methods. For both of the test area and 
control area, plural individuals were prepared and three 
individuals selected arbitrarily were used for the measurement . 
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The results are shown in Tables 3 and 4 , an-d the SPAD value is 
an average value obtained respectively for the 3 individuals 
by 20-times measurements (data number: "60), and other values 
are an average value of the 3 individuals (data number: 3). 
Besides, for 3 individuals other than these, 3 rd day after 
completion of the 7 th treatment, the increased amount in 
plant -weight (dry weight) was measured by the above-mentioned 
method. The results are also shown in Tables 3 and 4 . In Tables 
3 and 4, the values except the SPAD value are relative values 
as compared with that in the control area. 
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POE is an abbreviation for polyoxyethylene , and the 
number in parentheses indicates an average number of moles added 
of ethylene oxide (this is the same hereinafter). 

Example 4 <Measurement of SPAD value etc.) 

(4-1 Test Plant) 

Species: spinach "Esper" 

Vessel for cultivation: a 18 -cm (diameter) pot for 
cultivation 

Used soil: Kureha Engei Baido (supplied by Kureha 
=^ Chemical Industry Co., Ltd.) [the fertilizer components: 

% N:P:K=0. 4 : 1. 9:0.6 (g/soil 1 kg)] 

* (4-2 Cultivation condition and Measurement) 

* In the above-mentioned conditions , in a glass green-house 

* at the temperature of 25° C under natural light with carbon 
dioxide and humidity under natural conditions , Kureha Engei 
Baido was used in an amount of 1.3 L (1.5 kg) per one pot, and 
seeds were sown thereon. From 12 days after seeding, the 
treatments were initiated. With the plant -activating agents 
as shown in Tables 5 and 6, the soil was treated five times in 
total every week. The concentrations of the plant -activating 
agents are shown in Tables 5 and 6 . The balance therein is water . 
The soil was permeated with the treated amount of about 150 ml 
per one pot. Third day after completion of the 5 th treatment, 
the SPAD value, the improved degree of leaf -area, the increased 
amount in concentration of ascorbic acid in the blade part and 
the decreased degree in concentration of nitrate ion in the 
blade part were measured by the above-mentioned methods. For 
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both of the test area and control area, plural individuals were 
prepared and three individuals selected arbitrarily were used 
for the measurement. The results are shown in Tables 5 and 6, 
and the SPAD value is an average value obtained respectively 
for the 3 individuals by 20 -times measurements (data number: 
60) , and other values are an average value of the 3 individuals 
(data number: 3) . Besides, for 3 individuals other than these, 
3 rd day after completion of the 5 th treatment, the increased 
amount in plant -weight (dry weight) was measured by the 
above-mentioned method. These results are also shown in Tables 
5 and 6. In Tables 5 and 6, the values except the SPAD value 
are relative values as compared with that in the control area. 
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Example 5 



100 ml of the medium (MSK2 medium) for liverworts were 
placed into a 500-ml Erlenmeyer flask, and the flask was capped 
with a silicon cap having its ventilative property and placed 
into an autoclave (at a high temperature # - under a high pressure, 
and a sterilized oven) to sterilize the medium (for 20 minutes) . 
Herein, the substance acting as the plant-activating agent was 
added in a concentration shown in Table 7 into a culturing 
solution in the test area. After sterilization, the 
temperature of the medium was returned to a normal temperature. 
2 ml of liverwort callus cells under a steady state, which had 
been sub-cultivated previously, were sucked up by a 2-ml 
Komagome pipette (measuring pipet) and incubated to the 
sterilized medium. These operations are conducted in a clean 
bench when sterilized condition is necessary. Cultivation is 
carried out in a shaking incubator rotating at 110 rpm at 23 ° C 
under continuous illumination (with illuminance of 10 klx. ) 
with carbon dioxide and humidity under natural conditions . 
Tenth day (after 240 hours) after starting the cultivation, the 
whole culturing solution in each area was filtrated under 
suction, and the fresh weight (raw weight) (g) of the callus 
cell was measured. This was made as the amount in reproduction 
of green cells , and the improved degree in reproduction of green 
cells was measured by the above-described formula. The results 
are shown in Table 7 . The results in Table 7 are relative values 
when that in the control area is made as 100. 
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Table 7 
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30 
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91 






5-3 


EDTA- 4Na 


5 


90 




Control area 


Only the culturing solution 




100 



47 



